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SPECIAL CIVIL ATR REGULATION
TURBINE-PCWERED TRANSPORT CATEGORY ATRPLANES OF CURHENT DESTGH

Part 4b of the Civil Air Repulations conbains rvles governing the design of transport category
airplanes. TFor a mumber of years, this part has estabilished airworthiness requirements for this cabe-
gory of airplanes by prescribing detailed provisions to be met for the Issuance of a type certificate,
However, the advent of turbine-powered airplanes (jets, turbo-props, etc.) has brought about operations
at consideratly higher speeds and al titudes than those involving reciprocating engine airplanes. These
higher speeds and altitudes as well as certain inherent charscteristics of turbine engines have intro-
duced mmerous new technical and design problems and have necessitated re-evaluation end amendment of
many provisions in Part 4b. ‘

In recent years the Board has amended Part 4b by introducing mmerous technical provisions meore
specifically applicable to turbine-powered airplanes, These were included in smendments pertaining to
struetural, flight characteristic, powerglant instellation, and other provisions. It is believed that
Fart 4b e85 now written is applicable to turbine-powered airplanes with but one exception; namely, air-
plane perfomance. In the future, further amendmemts to this pari, other than those relating to per-
formance, will be comparatively minor in nature mainly reflecting the latest experience in the certifi-
cation and operation of these airplanes.

The perfommance requirements presently in Part 4b were first promulgated dlmost twelve years ago.
They are now considered by the Board to be in a form not suitable for direct application to furbine-
porered alrpleones.

The A .sinistrator of Civil heronsutics is in recelpt of a large mumber of applications for type
certification of turbine-powered airflanes. However, the so~called "non-retrosctive’ clauvse of 8 4b01
{2} of Part 4b does not make epplicable to & particular airplene type any amendment which is adopted after
an applicetion is filed by the manufscivrer for type certificatien of that airplane. Tims, most of these
airplanea are not now required to meet same of the latest effective provisions of Part 4b unless the Board
preceribes otherwise. With so many spplications for type certificates pending, it is essentizl that the
Beard ostablish adequate requirements which will effectively apply to the type certification of tmrbine-
povered transport category alrplanes. This Special Civil Air Regulation is being premilgated for that

parposse,

This Specigl Civil Air Regulation is being made effective with respect to &ll turbine-powerea
transport category aijryplanes not yet certificated. In essence, it prescribes a revised set of perform-
ance requirements for turbine-powered airplanes and incorporates such of the recent amendments %o Part 4b
as the Administrator finds necessary to lnsure that the lewel of gafety of turbine-powsred airplanes is
equivalent to that generally intended by Part Zb.

The perfomence requirements contained herein inelude not aily the perfommance requirements neceg—
gary for the certificaiion of an airflane, but also the complementary perfommance operating limitations
as applicatle tnder Farts 40, 41, and 42 of the Civil Air Regulations. In promulgating this new per-
formance code, the Board intends that the resulting level of safety will be generally similar to the:
level of safety established by the performsnce code as expressed by the rrovisions now contained in
Parts 4b and 40 (or 41 or 42 as appropriate) for reciprocating engine airplapes. To attain this, many
of the performance provisions have been modified for betier applicability to twrbine-powered airplanes,
some in the direction of liberslization, others in the direction of improvement in the required perform—
ance,

A significant change being made is the introduction of full temperabture accowmtability in a1l -
stages of performance, except the landing distances required. The introduction of fuill temperatwre
accountability will insure that the airplane's performance is satisfactory irrespective of the existing
gtmospheric temperature, The performance requirements heretofore applicable did not give sufficient
assurance in this respect. ) . : . : )

The reason for anitting the direct application of temperature accountability in the requirement
for landing distances is that this stage of performance slways has been treated in a highly empirical
fashion whereby temperature effects are taken into account indireetly together with the effects of other
operational factors. Long range studies on rationalization of ajrplane performance so far have not yield-
ed a satisfactory solution to the landing stage of performance. The Beard hopes, however, that continued
studies will reswlt in a solution of this problem in the near future. : ‘
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The introduction of full temperature accommtability has necessitated a campleie re—ewaluation
of the minipm climb requirecents. Since the preseribed climb must now be met at all temperatures
rather thzn to be associated with standard temperature, the specifie values of elimb have been altered.
In each instance. the change has been in the dowmward direction because, glthough the yrevious wvalues
were related to standard temperature, 2 satisfactory resultant climb performance was attained at tem-
peTatures substantially above stendard. Wille velues of minimum climb performance specified in the new
code w21 tend to increase the maxdmum certificated welpghts of the airplane for the lower range of tem—
reratures, they will limit these weights for the upper range of temperatures, giving adequate assurance
of satisfactory climb performance at sll temperatures.

In congidering the verious stages of flight where minimm velues of climb have been heretofore
estahlished, the Board finds that in two of the stages (all-engines—operating en route and one-engine-
inoperative en route) the estahblishmept of minimm values of climb is unnecessary becsuse, in the case
of the a2}l-e¢ngines-operating stage, it has been foond not to be critiecal and the case of the one-engine-
inoperative gtage 18 now core effectively covered by the en roule performance operating limitations.

Considering that the ninimm clixbs being prescribed affect mainly the maximm certificated weights
of the ajrplars but not the caximmm operating weights, the Beard, in sdopting the new performance cede,
places considerable emphasis on the ability of the airplane to clear cbstacles on take-off and during
flicht, To this end, criteriz for the take—off path, the en route flight paths, and the transition from
take-off to the en route stage of fllght have been presceribed to reflect reslistic operating procedures.
Temperzture is fully acconnbed for in establishing a1l flight paths and an expending clearance between the
take-off path and the terr=in or obstacles is required until the en rouwte stage of flight is reached.

In order to insore that the cbjectives of the presoribed performance are in fact reslized in actual
operations, the mapnfacturer is requwired to establish procedures to be followed in the operation of the
airplane in tha varicus emditions specified in the regulabion. These procedures, each designed for a
specific airplane, w®ill permit the operator to utilize the full performance capebilities of the airplane
more readily than if the regulations preseribed all-inclusive procedures. The use of these procedures
in determmining compliznce with the requirements goverming take-off, en route, and landing stages, will
glso add considerable flexibdlity to the regulation.

The new performance requirerents esteblish more clearly than heretofore which of the psrformance
liritations are conditions on the airworthiress certificate of the airplane. In addition to the maximnm
certificated take~off and landing wedghts, there are included 1imitations on the teke—off distances and
an the vse of the airplane within the ranges of operationsal variables, such as altitude, temperature,
and wind. Since these linitations are in the airvorthiness certificate, they are applicable to #11 type
operations conducted with the alrplene.

The new parformance code contains values for minimum climb expressed as gradients of cdlimb, in
percent, rather than es retes of clirb, in feet per mimnte, as has been the case herstofore. The Board
believes that the gradiept of clizb is more direct in expressing the performance margins of the airplane.
Use of the pradient elizinates the influemce of the stalling speed on the refuired climb. Heretofore,
higher mates of climb were required for alrpiepes with higher stalling speeds. The only differentiation
in the new code with respect to the required climb is between two and four-engine airplanes. This type
of differentiation is of lang standing in the regulations, being aprlicable to the one-engine~inoperative
stage of flight., It is now being expanded to the toakeoff and approsch stages.

The new performence requirements contained herein are based on the best Information mresently
available to the Bodrd. It is realdized, howsver, that due to the present limited operating experience
with turbine-powered transport airplanes, improvement in the requiremente can be expected as 2 resuli
of the direct application of the code %o specific designs of new alrplanes. There are certain areas in
the new requirecents where additionzl refinement of details might be advissble. This ig so particularly
in the case of the requirecents pertalning to the landing stage of flight. I% is anticipated that, after
farther study of the regdlation and especially after its application in the design, certification, and
operation of forthearing turbine-posered airplanes, the desirability of changes may becane more apparent.
It is the intent of the Poard to consider without delay such changes as might be found necessary. Only
after the provisions of this Special Civil Alr Regulation are reasonably verified by practical applica-
tion wdll the Board cemsider incorporating them on 2 more permanent basis into Parbts 4b, 40, 41, and 42
of the Givil Air Regmlatims.

This Special Civil Adr Repuilstion is not intended to campromise the aunthority of the Administrator
mder B 4b.10 to imrose such specisl conditions as he finds necessary in any particular case to avoid
msafe design featwres and otherwise to insure equivalent safety.

Interested persons have been afforded an opporbunity to participate in the making of this repula-
tion (A ¥, R. 6091 ), and doe consideration has been given to a1l relevant matter presented.

In consideratim of the foregoing, the Civil Aercnamtics Board hereby mskes and pramidlgates the
falloming Speeisl Civil Air Regulstion, effective August 27, 1957.
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Contrary provisions of the Civil Air Regulations nobwithgbanding, all turbine-powered transporb
category airplanes for which & type certificate is issued after the effective date of this Special Civil
Air Regulation shall comply with the followings : ' '

1. The provisions of Part 4b of the Civil Air Regulations, effective on the date of aprlication
for type certificate; and such of the provisions of all subsequent amendments to Part 4b, in effect prior
to the effective date of this special regulation, as the Adninistrator finds necessary to insure that the
level of safety of turbine-powered airplanes is equivalent to that generally intemded by Part 4b.

2. TIn lieu of 88§ 4b,110 through 4b.,125, and 4b.743 of Part 4b of the Civil Air Regulations, the
following shall be applicables

FPERFORMANCE

AT 210 Genpyal.

(a) The performance of the airplane shall be determined and scheduled in accordance with,
and shall meet the minima prescribed by, the provisions of B8 4T.110 through 4T.123. The performance
limitations, infommation, and other data shall be given in accordance with 8 47,73,

{b) Wiless otherwise specifically prescribed, the performance shall corvespond with swbient
akmospheric conditions and still air. Humidity shall be accounted for as specified in paragraph (¢) of
this section.

. (e} The perfommsnce as affected by engine power and/or thrust shall be based o a relative
humidity of 80 percent at and below standard temperatures and on 34 percent at and above standard tem—
peratures plus 50°F, Between these two temperatures the relative mmidity shall vary linearly.

(4} The performance shall correspond with the promvisive thrust availahble wmder the particuo—
lar ambient atmospheric conditions, the particular flight conditions, and the relative hmidity specified
in paragraph (c¢) of this section. The available propulsive thrust shall correspond with engine power
and/or thrust not exceeding the approved power and/or thrust less the installational losses and less the
power and/for equivalent thrust absorved by the accessories and services appropriate to the parbieular

' smbient atmospheric conditions and the pardiecdiar fiight condition.

473111 Adryplane configuration, speed, power, andfor thrust: genersl.

(a) The airplane configurabion (setting of wing and eowl flaps, ai¥ brakes, landing gear,
propeller, aete.), dencted respectively as the bake—off, en roube, approach, and landing configurations,
shall be selected by the applicant except as otherwise prescribed.

. (b) It shall be acceptalile to mmke the airplane configurations ﬁﬁaﬂe with weight, sltitude,
and temperature, to an extent found by the Administrator to be compatible with operating procedures re—
quired in accordance with paragraph (c) of this section. :

(¢} In determining the accelerate—stop disbances, take-off flight paths, take-off distances,
and landing distances, changes in the airflane's conflguration md speed, and in the power and/or thrust
shall be in accordance with procedures established by the applicant for the operation of the airplane in
service, except as otherwise prescribed. The procedures shall comply with the provisions of subparagraphs
(1) through (3) of this paragraph.

(1) fThe Administrator shall find that the procedures can be conslstently executed in
service by crews of averape skill.

{2) The procedures shall not involve methods or the use of devices which have not been
proven to be safe and reliable.

(3) Allowance shall be made for such time deélays in the exeoution of the procedures =a
may be reasonably expected to cceur during service.

41112 Stalling speeds.

(a) The speed Vs, Shall denote the calibrated stalling speed, or the minimum steady flight
speed at which the airplane is controllable, in kmots, with:

(1) Zero thrust at the stadlling spsed, or engines idling and throtiles closed if it is
shown that the resultant thrust has no appreciable effect on the stalling speed;

(2) If applicable, propeller pitch coentrols in the position necessary for compliance
with subparagraph (1) of this paragraph;
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(3) The alrplane in the landing configuration;

{4) The center of gravity in the most unfavorable position within the allowalle
landing renge;

(5) The weignt of the airplane equal fo the weight in cormection with which V; dia
being used to determine conplisnee with a particular requirement. o

(b) The speed V, shall demote the calibrated stalling speed, or the minimmm steady flight
speed at which the airplanetis conbrallatle, in knots, withs

(1) Zero thrust at the stalling speed, or engines idling and throttles cloged if 3% is
shown that the resultant threst has no appreciable effect on the stalling speeds

(2) If applicable, propeller mitch controls in the position necessary for compliance
with gubparagraph (1) of this peragraph; the airglane in all other respects {flaps, landing gear, etc.)
in the particular cenfiguration correspmding with that in comection with which vBl is being used;

(3) The weight of the airplane equal to the welght in commection with which VS]. is
being used to determine cagplismes with 2 particular requirement.

(c) The stall speeds defined in this section shal? be the minimm speeds obtained in fiight
tegts conducted in accordance with the procedure of subparagraphs (L) and (2) of this paragraph.

(1) th the airplane trimmed for straight flight at a speed of 1.4 Vg and from a speed
gufficiently abowe ths stalling speed to ingure steady conditicns, the élevator contirol shall be aprlied
at a rate such that the ajrflane speed reduction does not exceed one knot per second.

{2) During the test pregeribed in subparagraph {1) of this paragraph, the flight
characteristics vrovisions of 8 4b.160 of Part 4b of the Civil Air Regulations shall be comyplied with.

47113 Tske—ofi; gemerdl.

{a) The take off data in §§ 4T7.114 through 4T.117 shall be determined under the conditions
of subperagrarhs (1) and (2) of this peragraph. ‘

(L) At 211 weights, altitudes, and smbient temperatures within the operational limits
establ ished by the aprlicant for the airplane.

(2) In the configuration for take-off (sea 8§ 47.111).

(b) Take-off data shzll be based on & smooth, dry, hard-surfaced runway, snd shall be deter-
mined in such a manner that reproduction of the perfommance does not require exceptionsl skdll or alert~
ress an the part of the pilot. In the case of seaplanes or float planes, the take-off surface shall be
smooth water, while for sidfanes it shall be smooth dry snow. In addition, the take—off data shall be
corracted in accordance with subparagrarhs (1) and (2) of this paragraph for wind and for rumway grade
iemts within the operationzl limits establishad by the applicant for the airplame,

{1) Fot more than 50 percent of nominal wind components along the take—off path apposite
to the directicon of take—off, and not lesgy than 150 percent of nominal wind componenbs slong the take—off
path in the direction of fRke—off.

(2) Effective runway gradients.
4T]14 Take—off spesds.

() The criticsl-engine-failure speed W, in tems of calibrated air speed, shall be selected
by the aprlicant, but shall nob be less than the nm speed at which controllability by primary sero-
dynanie controls alone is deacnstrated during the take—off mm to be adequate to permit procoeding safely
with the take—off using sverage piloting skill, when the criticsl engine is suddenly made inoperative.

{b) The minimmn teke—off safety speed VE > in terms of calibrated air speed, shall be gelected

by the applieant se as to permit the gradient of required in § 47.320 (&) and (b}, but it shall not
be less than:

(1) 1.2 v, for tro-engine propeller-driven airplanes and for alrplames without pro-

pellers which have no ans for obtaining a significant reduction in the ons-engine-inoperative
power—on atalling spesd.
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' (2) 1.15 v, for propeller-driven airplanes having more than two engines and for air-

planes without propellers which have provisions for obtaining a significont reducticn in the one-engine~
inoperative power-on stalling apeed;

{3) 1.0 times the minimm control speed Y, established in accordance with § 4ba133
of Park 4b of the Civil Air Regulatiens.

(c) If engine failure is assumed to ocour at or after the attaimment of V,, the demonstration
in which the teke—off run is comtimed to include the take-off ¢limb, as provided in“paragraph (&) of
thig section, shall not be required. .

4T.15 Accelerate-stop distance.

{a) The accelerate-stop distance shall be the sum of the following:

(1) The distance required to asccelerate the airplane from a standing start to the
speed Vl 3

(2) Assuming the cribieal engine to fail at the speed W, the distance required to
bring the airplane to a full stop from the peint corresvonding with the speed % -

(b} In addition to, or in lieu of, wheel brakes, the uss of other braling means shall be
acceptable in determining the accelerate-gtop distance, provided that such braking means ghall have
been proven to be safe and reliable, that the manner of thelr employment is such that consistent results
can be expected in service, and that exceptional skill is not required to conirol the airylane.

(e) The landing gear shall remain exbended throughout the accslerate-stop distance.

47,116 Take—off path. The take-off path shall be considered to extend from the standing stard to
a point in the take-off where a height of 1,000 feet above the take—off surface is reached or to a point
in the take-off where the transitiom from the take—off to the en route configuration 1z completed and a
speed is reached at which compliance with 8§ 4TJ20 (e) is shown, whichever point 1s at & higher altitude.
The conditions of paragrarhs (e) through (i) of this section shall apply in determining the bake—off path.

' (a) The take~off path shall be based upon procedures prescribed in accordance with 8§ 4T.111 (c).

(b) The airplane shall be accelerated on or nezr the ground to the speed V, during which time

the eriticsl engine shall be made inoperative at spsed \71 and shall remain inoperative during the remain-
der of the take—off.

{c) Landing gear retraction shall not be initiated prior to reaching the speed Vz.

{(d) The slope of the alrbome portion of the bake-off path shall be positive at 211 points.

{e) After the v, speed is reached, the speed throufhout the take-off path shall not be less

than V, and shall be constant from the point where the landing gear is campletely retracted wntil a
height of 400 feet above the take-off surface je reached.

{f) Except for gear retraction and propeller feathering, the airplane configuration shall not
be changed before reaching a height of 400 feet sbove the take—off surface.

{(g) A% 211 poeints slong the bake-off path starting at the point where the airplane first
reaches a height of 400 feet above the toke-off surface, the available gradient of c¢limb shall not be
less than 1./ percent for two-engine airplanes and 1.2 percent for four-engine alrplanes.

(k) The teke~off peth shzll be determined either by a continucus demenstrated take—off, or
alternatively, hy synthesizing from segments the complete talke—off path.

(1) If the take-off path is determined by the segmentsl method, the provisions of subpara—
graphs 1) through (4) of this paragraph shall be specifically applicable.

(1) The sepments of a segmentsal take-off path shall be clearly defined and shall be
related to the distinct changes in the configuration of the airplane, in power and/or thrust, and in

speed.

(2} The weight of the airplane, the configuration, and the power and/or thrust shall be
constant throughout each segment and shall correspond with the most critdesl condition prevailing in
the particular segment.
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{3) The segmental fAlight path shall be baged on the sirplane's performance wavhout .
groand effect.

(4) Segmemtsl take-off path date shall be checked by continuons demonstrated take-offs
tc insure that the segmental path is conservative relztive to the contimuous path,

4717 Take—off distance. The take-off distance shall be the horizontsl distance aleng the take-
off path from the stert of the teke-off to the point where the airplane attains a height of 35 feel above
the take—off surface as detemmined in accordance with 8§ 4T.116.

4JTJ18 Clicb; gemerpl, Coppliance shall be shown with the climb requirvements of 88§ 4T.119 and
47120 at 231 wights, =2ltitudes, and zmbient temperatures, within the operational liwits established by
the applicant for the airplane. The airglane's center of gravity shall be in the most unfavorable posi-
ticn corresponding with the applicable configuration.

47,119 All-engine—oparating landing climb, In the landing configuration, the steady gradient of
clirb shall not be less than 4.0 percent, withe:

(a) A1 emgines operating at the availshle take-off power and/or thrusts
(b) A clirb speed not in excess of 1.4 Vso.

4F.12C One-sngine—inoperative climb.

(a) Take—oif: loending gear extended. In the take—off configuration at the point of the
flight peth where the airplene's speed first reaches V), in sccordance with 8 4T.11€ but without ground
effect, the stezdy gradiemt of ciirmb shall be positive with:

(1) The crities) engine inopersbtive, the remaining engine(s) opersting at the availeble
take—off power and/or thrust existing in accordance with 8 4T.116 at the time the airplane's landing
gear is fully retracted;

(2) The waight equal to the airplane's weight existing in accordance with § 4T.116 at
the time retrection of the airplene!s landing gear is initiated;

(3) The speed equal to the speed V. .

(b) Take—off; landing gear retracted. In the take-off configuration at the point of the
flight path where the airmlane 's landing gear is fully retracted, in accordance with 8 4T.116 but without
groond  effect, the steady gracient of climb ghall not be less than 2.5 percent for two-engine airplanes
and not less than 3.0 pereent for four-engine airplanes, withs

{1} The critical engine inoperative, the remaining engine(s) operating at the take-off
pomer apdfor thrust available et 2 height of 400 fest sbove the take-off surface and existing in accord-
anee with § 47.16;

{2) The wedght equal to the alrplane's weight existing in accordance with § 47,116 at
the tdze the airplane?s larnding gear is fully retracied;

(3) ks speed equal to the speed V.

(c) Fnal take-off. In the en roule configuration, the steady gradient of climb shali not
be less than 1.4 percent for two—engine airplanes and not less than 1.2 percent for four-emgine airplanes,
et the end of the tske—ofi path as deteneined by 8 4T.116, with:

(L) The eriticdl engine inoperative, the remaining engine(s) operating at the available
raripym contimuons power and/or thrusts

{2) The wedght equal to the airplanet’s weipht existing in accordsnce with 8 4T,116 at
the time retraction of the zirplanet's flaps ig initiated;

(3) The sreed equal to nobt less than 1.25 Vsl.

(¢) Approach. In the sprioach configuration such that Vg does not exgeed 1.0 V, , the

steady gradient of clirb shall not be less than 2.2 percent for two-engine airplanes and not fess than
2.8 percent for four-engine airplanes, with:

() The critdcal engine inoperative, the remaining engine(s) operating at the available
teke-off power and/or thrust; ‘
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(2) The weight equal to the maximm landing weight;

{3} A climb speed nob in excess of L.5 V_ ;

i
4.2 En route ﬂ.i%g'b paths. With the airplane in the en route configuration, the flight paths
prescribed in paragraphs (3a) and b) of this section shall be determined at &l weights, altitudes, and

ambient temperatures within the limits established by the applicant for the airplans.

(a) One engine incperative. The one-engine-inoperative net flight path data shall be deter-
mined in such & mammer that they represent the airplane's actual dimb perfomance diminished by a grad-
ient of climb equal to 1.4 percent for two-engine airplanes and 1.8 percent for four-engine airplanes.
It shall be acceptalile to include in these data the variation of the airplane's weight slong the flight
path to toke inte account the progressive consumption of fuel and eoil by the operating engine(s).

(b) Two engines inoperstive, For airplanes with.four engines, the two-engine-inoperative
net flight path data shall be determined in such a manner that they represent the alrrlane's actual
climb performance diminished by a gradient of climb equal %6 0.6 percent. It shell be acceptable to
include in these data the variation of the ailrilane's weight along the flight path to take into accoumb
the progressive consemption of fuel and oll by the operating engines, '

(¢) Conditicms. In determining the flight paths prescribed in pamgrajha {a) and (b) of this
section, the conditions of subparsgraphs(l) through (4) of this paragraph shall aprly. '

(1) The airplene!s cember of gravity shall be in the most wnfavorakle position.

(2) The critical engine(s) shall be inoperative, the remaining engine(s) operating at
the available maximum centimmous power and/or thrust,

(3) Means for controlling the engine codling air supply shall be in the position which
provides adequate codling in the hot-day condition.

{4) The speed shall be selected by the applicant.

4T.122 Landing distance. The landing distance shall be the horizontal distance required to land
and to come to a complete stop (o a Speed of approximately 3 kmots in the case of geaplanes or floak
planes) from a point at a height of 50 feet above the landing surface. Landing distances shall be de-
termined for standard temperstures at all welghts, altitudes, and winds within the operational limita
ectablished by the applieant for the airplane. The ecnditions of paragraphs (a) through (£) of this
seetion shall apply. .

(a) The airplane shall be in the landing configuretion. During the landing, changes in the
airplane 's configuration, in power and/or thrust, and in speed shall be in accerdance with procedures
established by the applicant for the operation of the airplane in service. The procedures shall comply
with the provisions of 8 47.111 (c).

(b) The landing shall be preceded by a steady gliding approach down to the 50-foot heighd
with a ealibrated air speed of not less than 1,3 V, . :
()

(¢) The landing distance shall be based on a smooth, dry, hard-surfaced runway, and shall
be determined in such & manner that reprodustion does not require exceptionsl skill or alertness on .
the part of the pilot. In the case of seaplanes or float planes, the landing surface shell be smooth
water, white for siiplanes it shall be smooth dry snow. Durdng landing, the sirplane shall not exhibit
excessive vertical acceleration, a tendenecy to bounce, nose over, ground loop, porpoise, or wter loop.

(d) The landing distance shall be corrected for not more than 50 percent of nominal wind
conponents along the landing path opposite to the direction of Landing and not less than 150 percent
of nominal wind components zleong the landing path in the direetion of landing.

{e) During landing, the operating preossures on the wheel braking system shall not be in
excess of those approved by the manufacturer of the brakes, and the wheel brakes shall nobt be vaed in
such & manner as to produce excessive wear of brakes and tires.

(f) If the Administrator Pfinds that a device on the airplane other than wheel brekes has a
noticeable effect on the landing distance and if the device depends upoa the operation of the engine
and the effect of such a device is not compensated for by other devices in the event of engine faliure,
the landing distance shall be determined by agsuming the critical engine to be inoperative.



47123 Limitationy and information.

(a) Linitetions. The performance limitatione on the operation of the airplans shall be
established in accordance with subperagraphs (1) throngh (4) of this paragraph. (See slso % 4T.743.)

(1) fTake—off weights. The maximm bake-off weights shall be estatlished at which
cazrlisnce is shomn mith the gemerzlly applicalle provisions of this regulation and with 8§ 4720 (a),
(o), and (c) for altitndes and mbient temperatures within the operational limits of the airplane
(see subparagraph (4) of this paragrarh).

(2) Landing weipnts. The maximm landing weights shall be established at which
ecnpliance is shomn with the gemerally applicable provisions of this regulation and with E8 47.119
and 4T.120 (d) for alsitudss and ambient temperatures within the operational limits of the alrplane
(see subparagramh (4) of this maragraph)e

{3) Take-off and accelsrate-stop distances. The minimmm distances required for hake—
of f shall be established at wiich comrlizance iz showm with the generally applicable previsions of this
regulation and with 88 47,15 and 48117 for weights, altitudes, temperatures, wind components, and
rmway gradients, within the operational limits of the airplane (see subparagraph (4) of this paragraph).

(4) Operaiional linits. The operational limits of the airplane shall be established by
the apolicant for all variable factors required in showing compliance with this regulstion (weight,
altitnde, temperature, eic.). (See 88 4713 (2) (1) and (b), 4T.118, 4T.12, and 4T.122,)

(b) Infomation. The perfornance information en the operation of the airplane shall be
scheduled in coppliance with the generally applicable provisions of this regelation and with 8§ 47T.116,
£33, and 47,22 for weights, altitudes, temperatures, wind components, and rumway gradients, as these
may be applicable, within the operational limi%s of the airplane {see subparagraph (a) (4) of this sec-
tien). In addition, the performsmes infarmaiion specified in svbparagraphs (1) through (3) of this
raragraph ghall be determined by extrapolation and scheduled for the ranges of weights betwoen the maxi-
mmm landing and maximm take-off weights estahlished in accordance with subparagraphs (a8) (1) and (a)
(2) of this section. (Ses also 8 42.743.)

(1) Climb in the landing configeration (see § 4T.19);
(2) Clizb in the approach configuration (see § 4T.120 (4));
(3) Landing distance (see 8 47.122).
ATRFLANE FLIGAT MANUAL
4T+743 Performance limitations, information, and other data.

3 {2) Iinitations. The alrplmne's perfommeance limitations shall be given in aceordance with
47123 (a).

(b} Infometion. The performance information preseribed in 8§ 47.123 (b) for the application
of the operating rules of this repdlation shall be glven togethsr with descriptions of the conditions,
air speeds, etc., under which the data were determined.

{¢) Procednres, For a1l stages of flight, procedures shall be given with respect to airrtlane
confipurations, power and/or thrust sebtings, and indicated air speeds, to the extent such procedures are
related to the limitations and information set forth in accordance with paragraphs {a) and {b) of this
sectlon.

(d) Hisesllisneows. An explanation shall be given of significant or wmususl flight or ground
handiing characteristics of the zirplane.

3. In lieu of §8 40.70 through 40.78, 41.27 through 41.36 (@), and 42.70 throuzh 42.83, of Parts 40,
41, md 42 of the Civil Air Regolzticns, respectively, the following shall be appliesble:

OFERATTNG RULES
407,80 Transoort category alrmlane operabing limitations.

{a) In operabing any ressenger—carrying trangport category airplane certificated in ascord-
ance with the perfornance requirements of this regulation, the provisions of 88 407,80 through 40T.84
shall be ecmplied with, mless deviations thorefrom are specifically authordized by the Administrator em

the ground that the special clroumstences of a particular case make 2 literal observance of the reguire-
rents wmecessary for safety.
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(b) '™e performanca data in the Alrplane Flight Manmal shsll be applied in deternining
compliance with the provisions of HE 40T.dL through 40T.84. Where conditions differ from those for
wihich specifie tests were made compiliance shall be determined by approved interpalation or eompubation
of the effects of changes in the specific variables if such inberpclations or canputations glive resvlte
substantislly equalling in accuracy the resilys of a direct test.

40T.2) Aldvrlanets certificate Limitations.

{a) No sirplane shall be taken off at a weight which exceeds the talke—off weight specified
in the Airplane Flight Manual for the elevation of the airport and for the ambient temperature existing
at the time of the take-off. (See BH 4T.123 (a) (L) and 4T.743 (a).)

{b) No mirplane shall be taken off at a weight such that, allowing for nomel consumption of
fuel and oil in flight to the alrport of destination, the weight on arrival will exceed the landing
weight specified in the Airplane Flight Mamal for the elevation of the airport of destination and for
the mmblent temperature sntloipated there at the time of lamding. (See 88 47,123 (a) (2) and 4T.%3 (2).)

{e)} No airplane ghall be taken off at a weight which exceeds the weight shown in the Adrplane
Tiight Manual to correspond with the minimum distance required for take-off on the rumway to be used.
T™he take~off distance shall correspond with the elevation of the airpert, the effective_runway gradient
and the ambient tempersture and wind component existing at the time of take—off. (See 88 4T.123 (a) (3)

and 4T.743 (a).)

(¢) Yo ane shall be operated outside the operational limits specified in the Adrplane
Flight Manual. (See HS 4T.123 (a) (AE)ﬁand 41,743 (a).)

401.82 Tske-off obstacie clesrance limitationg. No alrplane shall be taken off at a weight in
excess of that shown in the Airplane Flight Manwal to eorrespond with a take—off path which clears all
cbstactes either by at least a height equal to (35 + 0.0LD) feet vertlcally, where D is the distance
out glong the intended flight path from the end of the rwway in feet, or hy at least 200 feet horison-
tally within the airport boundaries and by at least 300 feeb horizontally asfter passing beyond the
boundaries. In determining the allowahble deviation of the flight path in order to avoid obstacles by
at least the distences prescribed, 1t shall be assumed that the airglane is not banked before reaching
a height of 50 feet as shomm by the take-off path data in the Adrplane Flight Mamual, and that a maximaa
bank theresfter does not exceed 15 dogrees. The itake-off path eonsidsred shall be for the elevatlon of
the airport, the effective gradient, and for the amblent tempersture and wind component existing
at the time of take-off, (See 89 4T.123 (b) and 4T.743 (b).)

407.83 En route Limitationa.

(a) Cne engine inoperative. Ne alrplane shall be taken off at a welght in execess of that
vwhich, asccording to the one-englne-inoperative en route net flipght path date shown in the Airpliane
Flight Manual, w1l permit compliance with elther subparagraph (1) or subparagraph (2) of this para-
graph &t all points along the route., The net flight path used shall be for the smbiemt temperatures
anticipated along the route. (See 88 4T.123 (b) and 4T7.743 (b).)

(1) The slope of the net flight path shall be positive at an altitude of at least
1,000 feet above all terrain and cbstructions along the woute within 5 miles on either side of the
intended %$rack.

(2) The net flight path shall be such as to permit the airglane to continue flight
from the crulsing altitude to an alternate airport where 2 landing can be made in accordance with the
provisions of 8 407,84 (b), the net flight path clearing vertically by at least 2,000 feet 1l terrain
and obstructions along the route within 5 miles on elther slde of the intended track. The provisions
of subdivisions (1) through (vii) of this subparagraph shall apply.

(1) The engine shall be assumed to fail at the most criticsl point slong the Toute.

(13} The airplane shall be assumed to pass over the oritical cbstruction following
engine failure at a polnt no closer to the critical cobstruction than the nearest approved radio maviga-
tional fix, except that the Administrator may authorize a procedurs established on a &lfferent basis where
adequate operationsl safeguards are found to exigh.

(i1t} The net flight path shall have a positive slope at 1,000 feet shove the alr- _
port used as the altemnate.

(iv) An approved msthod shsll be uwsed to account for winds which would otherwise
adversdly affect the flight path.
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{v) Fusl jebtdsoning shall be pemitted if the Adminigstrator finds that the
operator has an sdsquate training program, proper instructioms are glven to the flight crew, and al1
other precentions are taken to insure 2 safe procedure.

(vi)} The sltemate airport shall be specified in the dispabch relesse and shall
meet the prescribed weathsr mindaa,

{vii)} The eonsmption of fusl and oil after the engine becumes inoperative shall
be that which iz accommted for in the net flight path data shomn in the Airplene Flipght Wanual.

{b) Teo engines inoperabive, No airplane shall be flown slong &n intended ronte except
in complisnes with either subparagraph (1) or subparagraph (2) of this paragraph.

(1) ¥o place along the intended track ehall be more than 90 mimutes away frem an
airpors at wrich & landing cen be made in accordance with the provisions of B 207.84 {b), assuming
&ll engines to be oprerating at cruising power.

(2) tio sirplans ghal) be taken off at a welght in excess of that which, azccording to
the two-engine-~inoperative en roube net Dight path data shown in the Advplame Flight Mamest, witd
permit the girplare to contdmue flight fyom the point whers two engines are assomed to fajil simultane-
cusly to an airport where a landing can be made im sccordance with the provisions of 8 40T.84 (b), the
nst flight path having e pogitive slops at an altibude of at least 1,000 feet above all terrain end
costrochions along the route within 5 niles on either side of the Intended track or at sn altibtude of
5,000 feet, whichever is higher. The net flight path considered shall be for the ambient temperatures

anticipeted along the route. The provisioms of subdivisions (i) through (4ii) of this subparagraph
snall apply. (Ses 88 47.23 (b) and 4T.743 (b).)

{i) The two engines shall be agsumed t0 fail at the most criticel point =slong
the route.

(i1) If fuel jetiisening is provided, the airrlsne's waight at the point where
the two engines are agsmeed to fail shall be congidered 0 be not less than that which would include
sufficient fuel to mroceed to the airport and to arrive there &b sn altituds of at least 1,000 feet
directly over the landing area.

(iii) The consumptien of fuel =nd oil after the engines became inoperative shall
be that which is accounted for in the net flight path dats shomm in the Airpiane Flipght Manual,

40T.8, Landing lizitaiions.

(a) Airpert of destination. Ho airpiane shall be taken off at a weight in excess of that
which, in accordance with the landing distances shomn in the Afrplane Might Manual for the alevation
of the airport of intended destination and for the wind conditions anticipated there at the time of
lapding, would permit the sirplane to be brought to rest at the airport of intended destination within
€0 percent of the effective length of the rummy from & point 50 feet directly sbove the intersection
of the obstruction clearence rlane and the rummay. The weight of the alrplazne shall be assumed to be
reduced by the weight of the fuel znd ofl expected to be consumed in fiight to the airport of intended
destinstion. Canpliarce sha)l be shown with the eonditioms of subparagraphs (1) and (;gcoi‘ this para-
graph, (See 8§ 47,123 (b) end 47.743 (b).)

(1) It shall be assmeed that the alrplene is landed on the most favorable ey apd
direction in stiid air.

(2) It shall te assumed thst the airplane is landed on the most suitable rovay con-
sidering the probable wind velcelty and drection and taking due sccount of the ground handling char-
acterigtics of the airplene emd of other conddtions (i,e., landing aids, terrain, ete,). If £l com~
rlisnce with the provisions of this subparagraph is not shown, the airplene may be taken off if an
glternste airport is designated which parmits complience with paragraph (b) of thils section.

(b} Altemsts sivport. No airport ghall be designated as an alternate airport in 2 dispatch
release wmless the sirplepe at the weight anticipated at the time of arrivel =t such airport can comply

with the provisioms of paragraph (a) of this sechbion, provided that the airplane can be brought to rest
wlithin 70 percent of the effective length of the rurmy.

(Sec. 205 (2), 52 Stat. 934; 49 U.S.C. 425 (2). Interpret or apply secs. 60, £03, 604, 52 Stat, 1007,
1009, 100, as emended; 49 U.5.C. 551, 553, 554)
By the Civil Aeronautdies Boards
/=/ ¥. C.uuliigan
¥, C, ¥Mullipan
(smr) Seeretery



